To 1) compare the number of articles published about prostate, colon, and breast cancer in popular magazines during the past 2 decades, and 2) evaluate the content of indepth prostate and colon cancer screening articles identified from 1996 to 2001.
cological theories of health behavior suggest that an individual is influenced by environmental factors as well as personal attributes.
1,2 These environmental factors may affect an individual's personal health behavior by changing cultural norms. The mass media plays a significant role in this regard by making it culturally acceptable and desirable to reduce high-risk behaviors and engage in healthy behaviors, including cancer screening. [3] [4] [5] For instance, following the mass media coverage of President Reagan's colon cancer, the Cancer Information Service of the National Cancer Institute received a sharp increase in calls from the public. 6 There was also a corresponding increase in the use of colon cancer detection tests. 6 More recently, the number of colonoscopies performed increased after Katie Couric promoted colorectal cancer awareness. 7 Unfortunately, the media's direct and indirect effects frequently lead to misperceptions about health conditions and may lead individuals to make uninformed health choices. [8] [9] [10] Misperceptions about cancer and cancer screening can be documented from all media formats. Previous research on cancer coverage in the media, however, has focused mostly on popular magazines, a common source of medical information for the general public. [11] [12] [13] [14] [15] [16] Studies have primarily focused on women's magazines, 12, 14, [17] [18] [19] [20] [21] documented that breast cancer is the site with the highest frequency of coverage 12, 17, 18 with limited media coverage of other cancers, such as colon cancer 17 and prostate cancer, and has demonstrated misconceptions due to incomplete or inaccurate health reporting. Given the strong emphasis on breast cancer and breast cancer screening in popular magazines and having demonstrated misconceptions related to health reporting, we wondered how other cancer and cancer screening information was presented in popular, nationally distributed magazines and how the frequency of these messages compared with messages about breast cancer. We chose specifically to examine prostate and colon cancer screening because prostate and colon cancer are important causes of cancerrelated morbidity and mortality, and because decisions about screening for prostate and colon cancer require patients to have accurate, balanced information. We also chose to examine these two cancers because of the uncertainty as to whether prostate cancer screening is effective and because of the low utilization of colon cancer screening despite strong evidence of its effectiveness.
METHODS
We performed a search of popular magazines to determine the number of breast, prostate, and colon cancer articles published from 1980 to 2001. We followed our search with a systematic content review of in-depth articles on prostate and colon cancer screening that appeared in popular magazines from 1996 through 2001. The articles were reviewed for their recommendation for screening and whether the information provided the reader was adequate for making an informed decision. Statistical analyses were performed using Minitab statistical software 2000 (version 13.1, State College, Pa), Minitab, Inc.
Magazine Selection
We searched the Magazine Publishers of America (MPA) website in April 2002 for the top 100 Audit Bureau of Circulations (ABC) magazines. We included in our study the top three magazines in six categories (AfricanAmerican, Men's, Women's, News, General, and Health) with circulations over one million. We required that each magazine included had to be in circulation prior to 1990, publish articles addressing health issues, and be searchable on the electronic database Infrotrac General Reference Center Gold. If three magazines did not have circulations of one million or more in a specific magazine category, we used the next highest circulation magazine in that category.
Cancer Article Identification
We searched the electronic database Infrotrac General Reference Center Gold for each of the 18 magazines included in this study from the year 1980 
Comparison of Breast, Prostate, and Colon Cancer Articles
We examined abstracts from our searches to determine the total number of articles about breast, prostate, and colon cancer from 1980 through 2001. We excluded abstracts in which breast, prostate, or colon cancer was not the main focus (e.g., studies examining breast implants, benign prostatic hypertrophy, and colonic irrigation). To determine whether the number of articles reflected the prevalence of cancer and to determine the potential impact of the articles on the public, we plotted the total number of articles in each category graphically by year of publication. We also examined the proportion of articles from each of our six categories of magazines.
Content Analysis of Prostate and Colon Cancer Screening Articles
Each available prostate and colon cancer screening article from 1996 through 2001 was reviewed for length and focus of the article. Articles were considered in-depth articles if they were longer than two pages of typed text and either focused on prostate cancer or colon cancer, or discussed prostate or colon cancer more generally in an article about cancer. The page criterion was established because most magazine articles were less than one page and did not provide enough information. A review of each in-depth article (1996 to 2001) was performed for 30 content items in the following categories: 1) risk information, 2) presence and source of screening guidelines, and 3) potential benefits, harms, and alternatives to screening. We considered several items (potential harms, benefits, alternatives, and uncertainty) necessary for providing patients with sufficient information to make an informed decision. [22] [23] [24] [25] Other items were designed to detect potential biases in information presentation (format of risk presentation, presence of screening vignette) and identify what sources were used for health information (presence and source of screening guidelines). A single reviewer abstracted information from these articles; a second reader reevaluated 65% of the articles to test for reliability. Agreement between reviewers was good, with κ = 0.77.
RESULTS

Cancer Article Identification
The 18 magazines meeting the inclusion criteria for this study are listed in Table 1 . Sixteen magazines were in publication prior to 1980 and two magazines began publication in the 1980s (Shape in 1981 and Men's Health in 1988). The trend in the number of articles focusing on prostate, colon, and breast cancer from these magazines from 1980 through 2001 is displayed in Figure 1 . The search identified a total of 210 prostate, 181 colon, and 637 breast cancer articles. From 1980 to 2001, there was an increase in the number of articles focusing on each type of cancer. The number of articles that focused on prostate and colon cancer, however, was dramatically less than the number of breast cancer articles. In addition, the distribution of the prostate and colon cancer articles by magazine type is shown in Figure 2 . Both prostate and colon cancer articles appear in all categories of magazines, but there are more prostate than colon cancer articles in African-American, men's, and general magazines.
Content Analysis of Prostate and Colon Cancer Screening Articles
From 1996 to 2001, a total of 217 cancer articles (prostate, 124; colon, 93) were identified. We were able to locate all articles except three (all focused on colon cancer) by downloading the article from the Internet via the electronic search database or in local libraries. Forty articles (prostate, 26; colon, 14) fit the criteria for an in-depth article. Screening for colon or prostate cancer was mentioned in 36 of the 40 (90%) in-depth articles (prostate, 22; colon, 14) . The content of these articles comprise the basis for this report. Of the 36 in-depth articles, the prostate cancer screening articles were distributed fairly evenly across magazine types, while 64% (9/14; 95% confidence interval [CI], 35% to 87%) of the in-depth colon cancer screening articles were published in women's magazines.
Screening Guidelines
Ninety-one percent (20/22; 95% CI, 71% to 99%) of the prostate and 93% (13/14; 95% CI, 66% to 99%) of the colon cancer screening articles recommended that individuals undergo screening. Of the prostate and colon cancer screening articles that recommended screening, 85% (17/ 20; 95% CI, 62% to 97%) and 62% (8/13; 95% CI, 32% to 86%) cited screening guidelines, respectively. The guidelines mentioned most often were those from the American Cancer Society (70%) and the American Urologic Association (12%). Less frequently cited were those of the National Cancer Institute (12%) and the U.S. Preventive Service Task Force (3%).
The screening test(s) mentioned most often in the prostate cancer screening articles was a combination of prostatespecific antigen (PSA) and digital rectal examination in 77%. The screening tests mentioned most often for colon cancer screening articles were colonoscopy (86%), flexible sigmoidoscopy (71%), and fecal occult blood test (FOBT; 50%). When a screening test was mentioned in an article, the test procedure was explained in 86% (31/36; 95% CI, 71% to 95%) of the screening articles. A starting age for 
Potential Screening Benefits and Harms
The benefits of screening were provided in 89% (32/ 36; 95% CI, 74% to 97%) of the cancer screening articles (Table 2 ). Early detection of the cancer disease process was the benefit mentioned most often in the articles. The potential harms of screening were listed in 58% (15/22; 95% CI, 45% to 86%) of the prostate cancer screening and in 43% (6/14; 95% CI, 18% to 71%) of the colon cancer screening articles (Table 3 ). Uncertainty about the benefits of undergoing cancer screening was mentioned in 46% (10/22; 95% CI, 24% to 68%) of the prostate cancer screening articles and in none of the colon cancer screening articles.
Alternatives to Screening
Alternatives to screening were mentioned in 32% (7/ 22; 95% CI, 14% to 55%) of the prostate cancer screening articles and in 77% (11/14; 95% CI, 49% to 95%) of the colon cancer screening articles. The most frequently mentioned alternatives were a change in diet (17 articles), increasing exercise (10 articles), and the use of various supplements (10 articles). Not screening was never given as an option for colon cancer. Several articles (46%) acknowledged the uncertainties associated with prostate cancer screening.
Vignettes/Public Figures
The use of vignettes is a popular narrative technique to draw the reader to the magazine article. In this study, a vignette was defined as a testimonial about undergoing a cancer screening test described by a specific person. We identified vignettes in 56% (20/36; 95% CI, 38% to 72%) of the in-depth cancer screening magazine articles. A famous personality was featured in 56% (20/36; 95% CI, 38% to 72%) of the in-depth cancer screening articles, a technique that may have important effects on subsequent public behavior. 6, 26 Personalities mentioned most often were in politics 42% (15/36; 95% CI, 26% to 59%), sports 17% (6/36; 95% CI, 6% to 33%), or the media 14% (5/36; 95% CI, 5% to 30%).
Risk Information
Each cancer screening article was evaluated to determine whether benefit and harm information was provided in the form of absolute, relative, or comparative risk. Absolute risk information was provided in 64% (23/36; 95% CI, 46% to 79%), relative risk in 92% (33/36; 95% CI, 78% to 98%), and comparative risk in 47% (17/36; 95% CI, 30% to 65%) of the cancer screening articles. When presented as comparative risk, the likelihood of acquiring prostate and colon cancer was compared most often to breast and lung cancer.
Informed Decision Making
To make an informed decision about undergoing cancer screening, an individual should know the potential benefits, harms, alternatives, and uncertainties (prostate) of undergoing a test. [22] [23] [24] [25] Of the 36 in-depth articles (Table 4) , only 28% (10/36; 95% CI, 14% to 45%) of the cancer screening articles provided all of the necessary elements of information needed for the reader to make an informed decision.
DISCUSSION
Our study documents that the number of magazine articles dedicated to prostate and colon cancer was approximately (43) one third of the number that focused on breast cancer in popular magazines during the years 1980 through 2001. Furthermore, during the 6 years from 1996 through 2001, only 17% (36/217; 95% CI, 12% to 22%) of the total prostate and colon cancer articles were in-depth or comprehensive articles that discussed screening. Only 28% (10/36; 95% CI, 14% to 45%) of these articles provided the reader with the information necessary to make an informed decision about undergoing a cancer screening test. Some key points missing from many of the articles were 1) the relative importance of the various cancer risk factors, 2) the risk factors that should lead to earlier screening, 3) the issue of when to consider stopping screening, and 4) the potential harms, complications, and uncertainties associated with a screening test. This information is important because exposure to cancer screening messages have been shown by other investigators to change the public's knowledge about cancer and opportunities for prevention. 6, 15, 27, 28 Our findings may explain part of the public's misperception about the risk of different types of cancer. For example, the low awareness of the importance of screening for colon cancer and the low awareness of the controversies about prostate cancer screening may result from the low relative frequency with which these topics are discussed in popular magazines, particularly when compared to breast cancer. It is also notable that messages about colon cancer screening may not be reaching males and African Americans who are reading only magazines geared at their specific populations.
Our findings may also explain the public's misperception about the effectiveness of screening. Articles not only failed to discuss the uncertainty about the benefits of prostate cancer screening, but failed to state the known benefits of colon cancer screening. For example, approximately 46% of articles about prostate cancer screening suggested that screening would save lives, while only 57% stated that colon cancer screening would save lives.
The mass media, in the form of popular magazines, has the opportunity to reach many people. The frequency and content of the cancer communications in magazines can make messages about certain cancer screenings more prominent, and they may also be adapted to target the needs of specific population groups. We agree with others who have said 3,10,14,29-32 that for magazine articles to accurately inform readers about cancer screening, they should cite sources for their information, provide additional resources for the reader, present both sides of any controversy associated with the screening test, offer the health information without news framing, and use vignettes which adequately represent the population in whom screening is most appropriate. Although magazine articles may be intended to raise awareness and not fully inform patients about screening, magazines may provide the only opportunity to correct misperception among the many individuals who do not raise screening issues with their physicians but access screening tests directly through health fairs, mass community screenings, or in-home testing. Therefore, it is important that popular magazines provide accurate, balanced, and sufficient information in these articles. Providing the authors of these articles with training in basic epidemiology and biostatistics could help place cancer information in the appropriate perspective. Although we've raised several concerns, we must acknowledge the limits in our analysis. First, although we included magazines with high readership, we do not know how many people actually read the actual articles about cancer or get their information indirectly from their relatives or friends. In this study, we included articles from women's magazines because men may get the information directly from reading the articles or indirectly via the women in their lives. Second, the content of articles that were short in length was not reviewed. The brief article or paragraph found in most magazines may also impact on an individual's risk perception and their cancer screening practices, but will not likely provide the reader with adequate information for an informed choice as we have previously noted.
CONCLUSION
Despite the limitations, we feel our study has made an important contribution by addressing the coverage of prostate and colon cancer screening information that is found in popular magazines. Relatively few popular magazine articles provided in-depth information about prostate and colon cancer screening. In addition, few articles provided the reader with enough information for informed decision making. This lack of information may help to explain the 
